Abstract
In three eye-tracking experiments, we investigated the use of morphological information during pronoun resolution. Experiments 1 and 2 showed that disruption occurred when a preferred assignment was inconsistent with gender information. Experiment 2 ensured that this difficulty was not due to the introduction of a new discourse entity. Experiment 3 showed that disruption also occurred when number information was inconsistent with the preferred assignment. Our results indicate that the use of morphological information is delayed until after the computation of coreference relations.
When readers encounter an anaphor in a text, they need to identify its antecedent in order to build a coherent representation of the text. Psycholinguistic research on anaphoric processing has focussed on various sources of information that readers use to determine an anaphor's antecedent (see Garnham, 2001 for an overview). In this paper, we will focus on one source of information, morphological information. In English, pronouns are morphologically marked for case (he vs. him), animacy (he vs. it), gender (he vs. she), and number (he vs. they).
We will investigate how readers use two types of morphological information, gender and number, during the resolution of pronouns. Both gender and number information can strongly constrain pronoun resolution. For example, in (1), gender information unambiguously dictates that the pronoun she refers to the girl and not to the boy, and in (2), number information indicates that he refers to the king and not to the boys. We report three eye tracking experiments that investigate whether the use of gender and number information is delayed relative to the computation of coreference relations.
1. When she was fed up, the boy visited the girl very often.
2. When he appeared, the boys immediately greeted the king very warmly. Cowart and Cairns (1987) proposed that morphological information such as gender and number is used before coreference relations are computed. They argued that morphological information is a form of syntactic information, and that the processor employs all syntactic information immediately during pronoun resolution. In contrast, non-syntactic information is delayed. Cowart and Cairns (1987) conducted a study that provided evidence for the distinction between syntactic and non-syntactic information during pronoun resolution. In one of their experiments, they used sentence fragments such as (3-5).
3a. Whenever they lecture during the procedure, charming babies ... In the absence of a preceding context, the phrases charming babies, frying eggs and visiting uncles are syntactically ambiguous. They can be interpreted as noun-phrases (as in charming babies are a lot of fun) or as gerunds (as in charming babies is a lot of fun). Fragments (3a) , (4a) and (5a) contain the pronoun they, which can potentially be interpreted as a cataphoric pronoun that is coreferent with the ambiguous phrase (as in When they are playing, charming babies are a lot of fun). If this interpretation is adopted, the ambiguous pronoun must be analysed as a noun phrase, because a pronoun cannot be coreferent with a gerund. Importantly, however, for all the fragments containing they, assignment of the pronoun to the noun phrase in the main clause is ultimately ruled out. In (3a) assignment makes the sentence semantically anomalous (charming babies do not normally lecture). Selectional restrictions rule out coreference of they with frying eggs in (4a). Finally, syntactic constraints rule out coreference of they and visiting uncles in (5a); a pronoun in a main clause cannot be coreferent with a following noun phrase in a subordinate clause of the same sentence (e.g., Reinhart, 1983) . The fragments containing they were compared with fragments (3b), (4b) and (5b), which do not contain a pronoun that can be coreferent with the ambiguous phrase.
Cowart and Cairns measured naming times for is, which was presented immediately after participants had heard the sentence fragments. Long naming times for is indicate that the noun phrase analysis is preferred, because this verb form is only consistent with the gerund interpretation. Cowart and Cairns observed that response latencies were longer after fragment (3a) than after (3b) and longer after (4a) than after (4b). They argued that listeners preferred the noun phrase interpretation in (3a) and (4a) because they tried to assign the pronoun they to the first noun phrase with which a syntactically legal coreference relation could be formed. This preference may result from various strategies such as assignment of a pronoun to the subject of a sentence (e.g. Crawley et al., 1990) , to the first noun phrase in a clause (e.g. Gernsbacher & Hargreaves, 1988) , or to a noun phrase that has the same grammatical role as the pronoun (e.g. Sheldon, 1974) , or a combination of these strategies. We will henceforth call these strategies structural syntactic strategies, because they rely on word order and hierarchical structure of sentences. Most importantly, semantic information and selectional restrictions did not neutralise the preference to assign the pronoun to the first possible noun phrase. This contrasts with syntactic information. Naming times did not differ following (5a) and (5b), indicating that syntactic restrictions did neutralise the preference to assign the pronoun to the first noun phrase in the main clause. Cowart and Cairns (1987) argued that their results supported a modular processor, which initially employs only syntactic and morphological information during the formation of coreference relations. Syntactic restrictions on coreference are employed before the processor attempts to form a coreference relation, and therefore the processor does not assign they to visiting uncles. However, non-syntactic information is delayed, and therefore the processor initially assigns the pronoun they to charming babies and frying eggs, even though this is ultimately ruled out by semantics or selectional restrictions. Cowart and Cairns (1987) claimed that their results were inconsistent with what Tyler and Marslen-Wilson (1977) called the strong version of an interactive processor. In a strong interactive processor, all sources of information are used immediately. Thus, in (3) and (4), the processor would use semantic information and selectional restrictions before it computed a coreference relation between the pronoun and the ambiguous phrase. Cowart and Cairns' (1987) results were inconsistent with this type of processor because the processor did attempt to compute a coreference relation between the pronoun and charming babies/frying eggs. Tyler and Marslen-Wilson (1977) also mentioned another type of model, the weak interactive processor, that can account for Cowart and Cairns' (1987) data. In this model, the processor computes all possible coreference relations first. Only subsequently is non-syntactic information employed, boosting the activation of the appropriate structure relative to the inappropriate alternative. Thus, the model imposes a delay on the use of non-syntactic information until after the coreference relations have been computed. This model can account for Cowart and Cairns' data if it is assumed that the noun phrase analysis in (3a) and (4a) received some activation due to the presence of they, and that this activation was sufficient to slow down naming times to is relative to conditions (3b) and (4b), where they was absent.
Although the weak interactive processor is in many respects fundamentally different from the modular model proposed by Cowart and Cairns (1987) , the two models have one important assumption in common. Both models claim that the processor first computes coreference relations, and subsequently uses non-syntactic information. In other words, the use of non-syntactic information is delayed relative to the computation of coreference relations. As a result, non-syntactic information cannot prevent the processor from computing an inappropriate coreference relation. This contrasts with models such as the strong interactive model, in which the processor checks non-syntactic information before it computes coreference relations. Cowart and Cairns' (1987) data distinguish between models in which the use of nonsyntactic information precedes the computation of coreference relations (e.g., Tyler & MarslenWilson's strong interactive model) and models in which the use of non-syntactic information is delayed until after the computation of coreference relations (e.g., Cowart and Cairns' modular model and Tyler and Marslen-Wilson's weak interactive model). Their data provide evidence for models in which the use of non-syntactic information is delayed relative to the computation of coreference relations, but do not support models in which use of non-syntactic information precedes it. In the current study, we will further examine these two types of model by investigating whether use of gender and number information is delayed relative to the computation of coreference relations. Cowart and Cairns (1987) argued that gender and number information constitute a form of morpho-syntactic information, and that this information is used during the initial stage of anaphoric processing along with other syntactic information. Therefore, the processor should use gender and number information before it computes coreference relations. Similar suggestions about the use of gender information have been put forward by Crawley et al. (1990) and Ehrlich (1980) . One way to conceptualise this is that the processor first accesses the gender and number of the antecedent, and then actively searches for a potential anaphor whose gender and number is consistent with that of the antecedent. Only if morphological information between the two is consistent, the processor starts building a coreference relation. In essence, for morphological information, processing is the same as in Tyler and Marslen-Wilson's (1977) strong interactive model. Both types of models claim that gender and number information are checked before the processor computes coreference relations. Cowart and Cairns (1987) only experimentally demonstrated that use of semantic information and selectional restrictions is delayed. They did not investigate morphological information. Despite Cowart and Cairns' claims that morphological information is used immediately, there are good theoretical reasons to suppose that it might not. Cowart and Cairns' assumption is that morphological information is categorised as a type of syntactic information and therefore it should have a similar influence to structural syntactic constraints. However, in most syntactic theories, gender and number information are part of the lexical information associated with the pronoun, and have a different status than structural syntactic constraints (e.g., in the binding theory, Chomsky, 1981; 1986) . If the processor distinguishes between these two types of grammatical information, it may use them in different ways when forming coreference relations.
There is some evidence from previous research which suggests that gender information may be used relatively late during the pronoun resolution process. In probe recognition studies, Gernsbacher (1989) , MacDonald and MacWhinney (1990) and McDonald and MacWhinney (1995) showed that, immediately after hearing a pronoun, the gender-congruent antecedent was no more activated than a preceding gender-incongruent name, although they did differ in activation later on. However, other probe studies have shown very early effects of gender (e.g., Garnham, Traxler, Oakhill, & Gernsbacher, 1996; Rigalleau & Caplan, 2000) . These conflicting results may be due to subtle differences in the method and type of materials presented. Furthermore, Gordon, Hendrick, and Ledoux Foster (2000) have argued that the results of probe studies are strongly affected by strategic processes and that this task may not provide an accurate index of normal language comprehension processes.
In eye-movement studies that investigated how people read pronouns, Ehrlich and Rayner (1983) and Garrod, Freudenthal, and Boyle (1994) showed the earliest effects of gender on the words following the pronoun. Vonk (1984) observed immediate effects on the pronoun, but it should be noted that her participants had to name the correct referent for the pronoun, which may have produced strategies which do not occur during normal reading. Using a different eye-movement methodology, Arnold, Eisenband, Brown-Schmidt, and Trueswell (2000) presented their participants with spoken sentences containing pronouns while they were looking at pictures showing the antecedent and a non-antecedent noun. They observed that within approximately 200 ms after the offset of the pronoun, participants looked more often at the picture that had the same gender as the pronoun than to the picture that had a different gender. Arnold et al. argued that gender information is used immediately to identify the correct antecedent. However, an alternative explanation is that their participants may have looked at the picture that matched the gender of the pronoun without having established a coreference relation between the pronoun and the linguistic antecedent. Thus, this study may not necessarily be informative as to how people use gender to resolve pronoun resolution.
Much less research has investigated the use of number information during pronoun resolution. Probe studies by Rigalleau and Caplan (2000) and De Vincenzi and Di Domenico (1999) suggest that number information may be used relatively early. However, to our knowledge, there is currently no evidence from more naturalistic methodologies that supports this.
Although previous studies have investigated the time course of the use of gender and number information during pronoun resolution, they have not directly addressed the question of whether this information is used before or after the computation of coreference relations.
Answering the latter question is crucial if we want to distinguish between models of pronoun resolution. In order to answer this question, we investigated the use of gender information in Experiment 1 and 2 and number information in Experiment 3. We employed eye-tracking methodology because this enabled us to study processes that occur during normal reading, and because it provides a detailed record of the time course of processing.
Experiment 1
For experiment 1, we employed sentences such as (6). These sentences contain cataphoric pronouns, and are therefore similar to the fragments used by Cowart and Cairns (1987) . As demonstrated by Cowart and Cairns, there is a strong preference to assign a cataphoric pronoun to the first possible noun phrase in the main clause (NP1). This preference is consistent with the correct assignment in (6a) and (6b), but not with the assignment in (6c) and (6d), where gender information rules out this analysis, and the cataphoric pronoun has to be assigned to the second noun phrase in the main clause (NP2). Cowart and Cairns (1987) argued that the processor checks the gender of NP1 before a coreference relation with the cataphoric pronoun is computed. As a result, the processor will never consider the analysis in which the pronoun is assigned to NP1, and no difficulty should occur in (6c) and (6d). These sentences should be no harder than (6a) and (6b), where structural syntactic strategies support the correct assignment to NP1. Tyler and Marslen-Wilson's (1977) strong interactive processor makes the same prediction: the processor checks whether the gender of the pronoun and NP1 are consistent before pronoun assignment is attempted. In both models, the use of gender precedes the computation of coreference relations. As a result, gender information prevents the processor from computing a coreference relation between the pronoun and NP1 in (6c) and (6d).
Cowart and Cairns' and Tyler and Marslen-Wilson's models contrast with modular and interactive models in which gender information is used later in processing. In a modular model in which the use of gender information is delayed, the processor initially follows structural syntactic strategies and adopts the NP1 assignment analysis in all conditions in (6).
Subsequently, it checks morphological information. In (6c) and (6d), the gender of NP1 is inconsistent with the gender of the pronoun, and therefore the processor has to revise its initial analysis. This leads to processing difficulty. In (6a) and (6b), no such revision has to take place, because the gender of the noun phrase and the pronoun are the same. Therefore, the NP1 assignment conditions (6a) and (6b) should be easier than the NP2 assignment conditions (6c) and (6d). A weak interactive processor makes the same prediction. According to such a model, the processor computes the NP1 assignment analysis in all conditions in (6). Possibly, other potential coreference relations between the cataphoric pronoun and a following noun phrase, such as NP2 assignment, are computed simultaneously, because this is a parallel model.
Processing difficulty occurs in (6a) and (6b) because structural syntactic strategies support assignment of the pronoun to NP1, but gender information is inconsistent with this analysis. This leads to competition. As a result, the NP2 assignment conditions (6c) and (6d) should be harder to read than the NP1 assignment conditions (6a) and (6b), where gender information is consistent with the structural syntactic strategies. Thus, although the weak interactive model accounts for processing difficulty in (6c) and (6d) in a different way than the modular model (competition rather than reanalysis), both models make the same predictions, because they have in common that that gender is used after an initial coreference relation is computed.
Method
Participants. Forty undergraduate students who were all native speakers of British English were paid to participate. The participants had normal or corrected-to-normal vision.
Materials and Design. Thirty-two materials were constructed, each of which could take one of four forms (see 6a-d). The materials consisted of a subordinate clause followed by a main clause. In two of the forms a feminine personal pronoun appeared in the subordinate clause and in the other two forms a masculine personal pronoun appeared. Two noun phrases occurred in the main clause, one as the subject (NP1) and one as the direct object (NP2). The gender of one noun phrase was categorically male (e.g., boy) and the gender of the other noun phrase was categorically female (e.g., girl). The materials were constructed so that the gender of NP1 either matched that of the pronoun (6a-b) or not (6c-d). To counterbalance for length and frequency differences between the masculine and feminine noun phrases and pronouns, the first noun phrase of the main clause was masculine in (6a) and (6c), and feminine in (6b) and (6d). NP1 was always followed by a verb, which was followed by NP2. NP2 was followed by a prepositional or adverbial phrase, which appeared on a second line in a number of materials. A pretest ensured that each of the forms of an experimental material were equally plausible (a full list of all the materials used in each of the experiments can be obtained from the authors).
We constructed four lists of 72 items, consisting of 32 experimental items and 40 filler items. Ten participants were randomly assigned to each list. In each list, eight experimental items appeared in each of the conditions, with exactly one version of each item in each list. The conditions were rotated over the files according to a Latin square design. Nineteen items were followed by a yes/no question to encourage comprehension. The items were presented in a fixed random order.
Procedure. Participants' eye movements were recorded with a Fourward Technologies Dual Purkinje Generation 5.5 eye tracker that monitored the right eye. The tracker had an angular resolution of 10' arc. A computer displayed the materials on a screen 77 cm from the participants' eyes. The screen displayed 3.8 characters per degree of visual angle. The tracker monitored participants' gaze location every millisecond.
Participants were run individually. The experimenter told the participant to read the sentences carefully in order to understand them and to read at his or her normal rate. A bite bar and head restraints were used to minimize head movements. The participant completed a calibration procedure and the software calculated the position of eye fixation on this basis.
Before each trial, a small "+" symbol appeared near the upper-left corner of the screen, which served as a calibration check. The experimenter also recalibrated the participant after about every twelfth trial. The sentences were presented on one or two lines, depending on their length.
After reading a sentence, the participant pressed a button and answered a comprehension question where necessary.
Analyses. Prior to all analyses, trials with major tracker losses and trials with fewer than four fixations were excluded. In this way 0.8% of the trials were excluded. If a fixation was shorter than 80 ms and within one character space of the previous or next fixation, it was assimilated to this fixation. All remaining fixations shorter than 60 ms or longer than 1200 ms were excluded. Because short words such as articles and pronouns receive very few fixations, we analysed the eye-tracking data by region rather than by individual words. The experimental items were divided into seven regions, indicated by slashes in (7): 7. When he/ was fed up,/ the boy/ visited/ the girl/ very often.
These regions corresponded to (1) when and the pronoun, (2) the rest of the subordinate clause, (3) the first noun phrase of the main clause (NP1), (4) the verb, (5) the second noun phrase in the main clause (NP2) and (6) the rest of the main clause.
We report four eye-tracking measures. First-pass time is the sum of all fixation durations from the first fixation inside a region until a fixation outside the region, provided that the reader had not yet fixated a following region. First-pass regressions is the percentage of leftward eye movements that cross the region's left boundary initiated immediately after a firstpass fixation in the region. Regression-path time (Brysbaert & Mitchell, 1996) is the sum of all fixations from the first fixation in a region until a fixation to the right of the region. Finally, total time is the sum of all fixations in a region. If reading times for two or more consecutive regions were zero in a measure, these and subsequent the regions were excluded from that measure. This resulted in less than 3.3% of exclusions in any of the measures. Table 1 presents the mean first-pass, regression-path and total reading times and percentage first-pass regressions by condition and region for Experiment 1.
Results

____________________________________________
Insert Tables 1 & 2 about here   ____________________________________________ For all experiments, we conducted two ANOVAs, one with subjects and one with items as the random variable (F1 and F2 respectively). In Experiment 1, the ANOVAs contained Congruency (pronoun congruent vs. incongruent with NP1) as a within subjects and within items variable. Because Gender of NP1 was simply included as a counterbalancing factor and is not of theoretical interest, we will not report it here. We also included the factor Subject/Item Group (Level I-IV) as a between subjects and items factor in order to eliminate the variance caused by random differences between groups. The results of these analyses are presented in Table 2 .
The earliest effect of congruency occurred in first-pass reading times for region 4, the verb region, although the effect was marginal in the items analysis. The means indicated that the verb took longer to read when NP1 mismatched the pronoun in gender (the NP1 incongruent conditions) than when it matched (the NP1 congruent conditions). A similar pattern occurred for first-pass regressions and regression-path times in this region. In the final region, first-pass regressions and regression-path times also showed that the NP1 incongruent conditions were harder to process than the NP1 congruent conditions, although the effect in first-pass regressions was significant by participants only.
In addition, total reading times showed that readers experienced more difficulty when NP1 mismatched the pronoun in gender than when it did not. The effect of congruency in total times was significant for all regions except region 5 and 6.
Discussion
The results of Experiment 1 show that sentences were easier to read when the pronoun and NP1 were congruent in gender than when they were not. The earliest effects of gender congruency were observed in first-pass times in the region immediately following NP1 (see Ehrlich & Rayner, 1983 for similar results). In line with Cowart and Cairns (1987) , our results indicate that there was a preference to assign the cataphoric pronoun to NP1 rather than to NP2. The results also indicate that the use of gender information is delayed until after the computation of coreference relations. This provides evidence against Cowart and Cairns' (1987) claim that gender information, which is considered a form of morphological information, is used immediately. The current results are also inconsistent with strong interactive models that claim that the use of gender information precedes the computation of coreference relations (e.g., Tyler & Marslen-Wilson, 1977) .
Experiment 2
An alternative explanation of the effects observed in Experiment 1 is that the difficulty in the NP incongruent conditions may have occurred because in these sentences a new discourse entity is introduced by NP1, whereas no new entity is introduced at this point in the NP1 congruent conditions. For example, in (6c), two entities have been introduced at the boy (she and the boy), whereas in (6a), only one entity has been introduced (the boy). Instantiating a new discourse referent for the boy may cause processing difficulty, and in addition, a discourse representation that contains two discourse entities may be more complex than a representation that contains only one entity. In order to test whether the effects observed in Experiment 1 were due to gender incongruency between the pronoun and NP1, or the introduction of a new discourse entity in the NP1 incongruent conditions, we ran a second experiment. In this experiment we included the four conditions that we used in Experiment 1, along with two new conditions (see sentences 8a-b).
8a. When I was at the party, the boy cruelly teased the girl during the party games. (NP1 new referent, masculine) 8b. When I was at the party, the girl cruelly teased the boy during the party games. (NP1 new referent, feminine)
In (8a-b), the cataphoric pronoun is replaced by I. Because I cannot co-refer with NP1, any difficulty that might occur at or soon after NP1 must be attributed to the introduction of a new entity by NP1. If the new referent conditions (8a-b) are harder to read than the NP1 congruent conditions, this would indicate that the additional discourse entity causes processing difficulty.
Furthermore, if the new referent conditions produce as much disruption as the NP1 incongruent conditions, this would suggest that all difficulty in the NP1 incongruent conditions is caused by the extra discourse entity. In contrast, if they produce less disruption, this would indicate that at least some of the difficulty in the NP1 incongruent conditions is due to gender incongruency associated with the NP1 assignment reading.
In Experiment 1, we observed the earliest effects of gender at the verb following NP1. It is possible that the congruency effect was simply slightly delayed and occurred one word downstream from NP1. Alternatively, the processor may have delayed making an assignment to NP1 until it encountered the main verb of the sentence. This may be a useful strategy, as the verb can often semantically disambiguate possible coreference relationships, as in (9) (e.g., Sanford & Garrod, 1989) . 9. After she died, the girl kissed the woman.
In order to investigate whether the processor delays making an assignment until the verb, or whether the congruency effect takes an additional word to emerge (regardless of whether it is a verb), we included a semantically neutral adverb immediately following NP1 and preceding the main verb.
Method
Participants. Thirty-six undergraduate students participated in the experiment.
Materials and Design. Forty-two new materials were constructed, each of which could take one of six forms. Four of the conditions were identical to those of Experiment 1. In the two new conditions (8a-b), the first person singular pronoun I was used, so that in this condition, there was no coreference relation between the pronoun and either NP1 or NP2. The structure of the materials was the same as in Experiment 1, except that an adverb always occurred between NP1 and the verb. A pretest ensured that the conditions were matched for plausibility. We constructed four lists of 104 items, consisting of 42 experimental items and 62 filler items. Six participants were randomly assigned to each list. In each list, seven experimental items appeared in each of the conditions, with one version of each item in each list. The conditions were rotated over the files according to a Latin square design. The items were presented in a fixed random order. Twenty-six items were followed by a yes/no question to encourage comprehension.
Procedure. The eye-tracking equipment and procedure were similar to Experiment 1.
Analyses. The analyses were conducted in the same way as in Experiment 1; 1.8% of trials were excluded because of major tracker losses or because they had fewer than four fixations and less than 1.8% of data was excluded in any region because of two consecutive regions with zero reading times. The regions were the same as in Experiment 1, except that an adverb region (region 4) was added.
Results Table 3 presents the mean reading times and percentage first-pass regressions by condition and region for Experiment 2. ANOVAs contained Congruency (NP1 congruent with pronoun vs.
NP1 incongruent with pronoun vs. NP1 new referent) as a within subjects and within items variable and Subject/Item Group (Level I-IV) as a between subjects and items variable (Table   4 ).
____________________________________________ Insert Tables 3 & 4 about here ____________________________________________
No effects of congruency were observed in first-pass times, except in region 1. Planned comparisons showed that the new referent conditions were read faster than both the congruent and incongruent conditions. However, this effect is most likely due to the fact that that I is shorter than he/she.
As in Experiment 1, The earliest effects of gender congruency were obtained in region 4, the adverb region immediately following NP1. However, in contrast to Experiment 1, where the effect was first observed in first-pass times, the gender effect appeared in first-pass regressions and regression-path times. Planned comparisons for the regression-path measure indicated that in the NP1 incongruent conditions, the adverb took longer to read than in the NP1 congruent conditions and in the new referent conditions , with no difference between the NP1 congruent and new referent conditions. Similarly, participants made more first-pass regressions from the adverb in the incongruent conditions than in the congruent conditions and the new referent conditions, though the latter effect was not significant by participants. Although the percentage of regressions in the new referent conditions was also slightly higher than in the NP1 congruent conditions, this difference was not significant. The fact that the NP1 new referent condition was easier than the NP1 incongruent condition and no harder than the NP1 congruent condition suggests that the disruption observed on the region after NP1 in the incongruent condition was due to the gender mismatch between NP1 and the pronoun rather than the introduction of a new entity.
Turning to Region 5, (the verb), first-pass regressions also showed significant effects of congruency. Planned comparisons for first-pass regressions showed that there were fewer regressions in the NP1 congruent conditions than in the NP1 incongruent conditions, and fewer than in the new referent conditions, though this effect was marginal by items. There was no difference between the NP1 incongruent and new referent conditions. Thus, the pattern of effects obtained for first-pass regressions was slightly different in region 5 to that obtained in region 4. In region 4, the incongruent conditions were harder than both the congruent and new referent conditions, indicating that reading difficulty in the incongruent conditions was caused by the gender mismatch between the NP1 and the pronoun, but not by the introduction of a new entity. In region 5, the incongruent conditions were also harder than the congruent conditions, but in contrast to region 4, they were no harder than the new referent conditions. This suggests that disruption is due to the introduction of a new entity, rather than due to a gender mismatch.
Together, the results from region 4 and 5 suggest that early disruption is due to gender mismatch and this effect is followed later by disruption associated with introducing a new entity.
In the final region, the NP1 congruent conditions produced fewer first-pass regressions than the NP1 incongruent and the new referent conditions, with no difference between the incongruent and new referent conditions. The pattern of regression-path times was different for this region. The new referent conditions did not differ from the NP1 congruent conditions, but were read faster than the NP1 incongruent conditions. As in first-pass regressions, regressionpath times also indicated that the NP1 congruent conditions were easier to read than the NP1 incongruent conditions. The different pattern of results for first-pass regressions and regressionpath times is interesting. The regression data indicate that readers did experience difficulty in the final region of both NP1 incongruent and new referent sentences. However, since regression path times were no longer for new referent sentences than for NP1 congruent sentences and since regression path times for NP1 incongruent sentences were longer than for both these conditions, it appears that readers recovered from the disruption much more rapidly in the new referent conditions than in the NP1 incongruent conditions. Total times showed effects of congruency in regions 1, 3, 4 and 6. The effects in region 1 may in part be due to length differences. Planned comparisons indicated that the new referent conditions (containing I) were read faster than the NP1 congruent conditions and NP1 incongruent conditions (containing he/she). The NP1 congruent conditions were also read faster than the NP1 incongruent conditions, indicating that readers spent more time rereading the pronoun region when there was a mismatch between the pronoun and NP1 than when they matched. In the NP1 region (region 3), total reading times for the NP1 congruent conditions and the new referent conditions were faster than for NP incongruent conditions. The NP1 congruent conditions were also faster than the new referent conditions. In the verb region (region 4), the congruent conditions were read faster than the incongruent conditions and the new referent conditions, though the latter difference was only marginally significant by participants. The participant analyses showed that the new referent conditions were faster than the NP1 incongruent conditions, but the item analyses were not significant. Finally, in region 6 (NP2), the NP1 incongruent conditions took longer to read than the NP1 congruent conditions and the new referent conditions, but the congruent and new referent conditions did not differ.
Discussion
As in Experiment 1, the earliest effects of gender congruency occurred in the region immediately following NP1. Regression-path times and first-pass regressions for the adverb region showed that readers experienced less difficulty when NP1 was congruent with the cataphoric pronoun than when it was not. Furthermore, the introduction of a new discourse entity by NP1 did not produce any significant difficulty in this region. This result provides further support for our hypothesis that use of gender information is delayed until after the computation of coreference relations. Also, readers do not wait for the verb before forming a coreference relation since the congruency effect first occurred at the adverb. The congruency effect simply occurs one region downstream from NP1, regardless of whether this region contains a verb or an adverb. Such delayed effects of higher level processes (e.g., anaphoric and syntactic) are commonly observed in eye-movement research (e.g., Ehrlich & Rayner, 1983; Garrod et al., 1994; Van Gompel, Pickering, & Traxler, 2001 ). Later spill-over effects were observed at the verb and regions further downstream from NP1. These regions showed a somewhat different pattern of results. For the verb region, first-pass regressions indicated that the introduction of a new discourse entity caused processing difficulty. Thus, this cost occurred one region downstream from where we first observed the effects of gender mismatch. In the final "wrap-up" region, participants regressed more frequently and spent more time re-reading the NP1 incongruent conditions than the NP1 congruent conditions. Furthermore, when NP1 introduced a new referent readers also regressed more often than in the NP1 congruent conditions, but spent no more time re-reading the sentence. These results probably indicate that it was hardest to form a coherent representation of the sentence when NP1 was incongruent with the pronoun and it introduced a new referent (the NP1 incongruent conditions), slightly easier when NP1 only introduced a new referent (the new referent conditions) and easiest when NP1 was congruent and did not introduced a new referent (the NP1 congruent conditions).
Experiment 3
Experiments 1 and 2 indicated that the use of gender information is delayed until after the computation of coreference relations. However, it could be argued that gender information in English is not necessarily morphological (De Vincenzi, 1999; Garnham et al., 1995) .
Although gender is morphologically marked on pronouns in English (he vs. she) and sometimes on noun phrases (e.g., prince vs. princess), there is often no morpheme on noun phrases that indicates gender (e.g., boy vs. girl). Hence, perhaps one reason why the use of gender information is delayed until after the computation of coreference relations is because it does not constitute morphological information in English.
Number information, by contrast, is clearly morphologically marked on most noun phrases in English and it may therefore be used earlier. Furthermore, De Vincenzi (1999) has claimed that, syntactically, number information is represented differently from morphological gender information. De Vincenzi argued that number information is represented as a syntactic head, whereas gender is not, and that number information is used during the initial stage of processing (as in Cowart and Cairns' model) , whereas the use of gender information is delayed to a later stage of processing. In Experiment 3, we examined whether use of number information precedes the computation of coreference relations by using sentences like (10). It is worth noting that a number mismatch does not always categorically rule out a coreference relation between a pronoun and a noun phrase, as shown in (11), where they refers to both the king and the boy, which are both singular.
11. When they appeared, the king immediately greeted the boy very warmly.
When the pronoun is plural and NP1 is singular, as in (10c), they can corefer with NP1 if NP1 and NP2 are taken as a conjoined reference. The processor may assign they to the first noun phrase in the main clause even though it does not agree in number. Hence, no processing difficulty may arise in sentences such as (10c). If at the same time difficulty is observed in (10d), this would result in an interaction between congruency and the number of NP1.
Method
Participants. Forty undergraduate students participated in the experiment.
Materials and Design. Thirty-two items in four conditions like (10a-d) were constructed.
The subordinate clause contained either a singular or plural pronoun. The main clause always contained a subject and a direct object, one of which was singular and the other plural. In (10a & c) NP1 was singular and NP2 was plural. In (10b & d) the number of the noun phrases was reversed. The gender of both noun phrases was always categorically male or female and corresponded to the gender of the singular pronoun. In half of the items, NP1 and NP2 were female and in the other half of the items they were male. A pretest ensured that the conditions were matched for plausibility. The design was identical to Experiment 1 except for the following. Each list contained seventy filler items. Thirty-eight items were followed by a true/false statement.
Procedure. The procedure was the same as in Experiment 2.
Analyses. The analyses were conducted in the same way as in Experiment 1; 1.6% of trials were excluded because of major tracker losses or because they had fewer than four fixations and less than 1.1% of data was excluded in any region because of two consecutive regions with zero reading times. Regions for analysis were identical to Experiment 2. Table 5 presents the mean reading times and percentage regressions by condition and region for Experiment 3. ANOVAs contained the variables Congruency and Number of NP1, which were treated as within subjects and within items variables. Subject/Item Group (level I-IV) was included as a between subjects and items variable. The results of the ANOVAs are presented in Table 6 . In region 1, the pronoun region, an interaction between congruency and number of NP1 was observed in first-pass times. This interaction reflects a main effect of pronoun number.
Results
Furthermore, there was an interaction between these variables in region 2 for first-pass and regression-path times. The interactions in regions 1 and 2 were in opposite directions: Reading times in region 1 were longer when it contained a plural pronoun than when it contained a singular pronoun; conversely, reading times in region 2 were longer after a singular pronoun than after a plural pronoun. Taken together, these effects probably reflect processing differences associated with reading short or long pronouns. Readers fixate more often on long than on short pronouns, and therefore reading times are longer for the former. But when the pronoun is short, readers often process it parafoveally, so that reading times in the following region are longer.
First-pass reading times for region 4, the adverb following NP1, indicated that the NP1 incongruent conditions took longer to read than the NP1 congruent conditions. Regression-path times for this region showed a similar effect. First-pass reading times in region 5 were also longer for NP1 incongruent conditions than for NP1 congruent conditions, though not reliably so. However, in region 6 (NP2), there were more first-pass regressions in the NP1 incongruent than in the NP1 congruent conditions. Thus, the first-pass measures for these regions show a clear NP1 congruency effect with readers experiencing more disruption when the number of the pronoun and NP1 mismatched than when it matched. In the final region, first-pass reading times showed a different pattern: they were longer when NP1 matched the pronoun in number than when there was a mismatch between NP1 and the pronoun. We will discuss this effect along with the similar total time effect in the same region in the Discussion.
In total reading times, there was a main effect of congruency in regions 1 and 5 that was significant by subjects and items and in regions 2 and 3 that was significant by subjects alone.
The mean total reading times for 1,2,3 and 5 indicate that NP1 congruent sentences were read faster than NP1 incongruent sentences. Finally, there was an interaction between congruency and number of NP1 in region 1 and 2, reflecting a main effect of pronoun number. The pattern is similar to that in first-pass times. Discussion Experiment 3 shows that readers experience less disruption following NP1 when it matches the pronoun in number than when it does not. The earliest effects were observed in first-pass and regression-path times in the region immediately following NP1 (the adverb region). The results indicate that the use of number information is delayed until after the computation of coreference relations. This is inconsistent with Cowart and Cairns (1987) , De Vincenzi (1999) and Tyler & Marslen-Wilson (1977) , who predict that the use of number information precedes the computation of coreference relations.
The results also do not support De Vincenzi's (1999) claim that the processor employs number and gender information in different ways as the use of both gender and number information is delayed. Furthermore, the earliest effects of number and gender were observed in the same region and in similar measures. Since disruption first appeared in the region immediately following NP1 this suggests that it was caused by number incongruency rather than the introduction of a new referent. The lack of an interaction between congruency and the number of NP1 indicates that the processor did not attempt to make a conjoined reference when the pronoun was plural.
There was a somewhat surprising reversal of the congruency effect for the final region (region 7) in first-pass and total times. Reading times were slower when the pronoun and NP1 were congruent. This effect did not occur in Experiments 1 or 2, and it is not completely clear why it occurred in Experiment 3. However, it should be noted that the differences occurred in the final region, where sentence wrap-up effects are frequently observed (Rayner, Kambe & Duffy, 2000; Rayner, Sereno, Morris, Schmauder, & Clifton, 1989) . It is therefore very unlikely that these effects reflect differences in initial processing.
General Discussion
The results from our eye-tracking experiments provide strong evidence that the use of morphological information during pronoun resolution is delayed until after the computation of coreference relations. Experiment 1 and 2 investigated the use of gender information, and showed that readers experienced more difficulty when the gender of a cataphoric pronoun was incongruent with the first noun phrase in the main clause than when its gender was congruent with this noun phrase. Experiment 2 suggests that this difficulty is not due to the introduction of a new entity in those conditions where the gender of the pronoun was incongruent with NP1.
Although introducing a new entity resulted in processing difficulty, this difficulty was observed after the gender congruency effect, indicating that gender had an independent effect. Experiment 3 investigated number information and observed very similar effects to those in Experiments 1 and 2, suggesting that the processor employs gender and number in the same way.
Our experiments provide evidence against models in which morphological information is checked before the processor attempts to compute coreference relations. Our data are inconsistent with the modular model of pronoun resolution advocated by Cowart and Cairns (1987) -clearly morphological information was not used prior to the formation of coreference relations. Instead, the current results indicate that the use of morphological information is delayed until after the computation of coreference relations, just as was the use of semantic information and selectional restrictions in Cowart and Cairns' (1987) study.
The data from our experiments are also inconsistent with De Vincenzi's (1999) model of pronoun resolution according to which number information is used during the initial stage of processing, whereas use of gender information is delayed. Experiment 3 provides evidence against her model, as it shows that use of number information is also delayed until after the computation of coreference relations. Furthermore, disruption due to gender and number incongruency occurred at the same point during the eye movement record, suggesting that the processor employs gender and number information in a very similar way.
Finally, our results do not support interactive models that claim that the use of morphological information precedes the computation of coreference relations, such as the strong interactive model proposed by Tyler & Marslen-Wilson (1977) . According to such models, no processing difficulty should occur when the cataphoric pronoun is inconsistent with morphological information of NP1. However, this was disconfirmed by our data.
We have described two types of models that that are consistent with our data. Both models claim that the use of morphological information is delayed until after the processor has computed coreference relations. One of these is the weak interactive model like that described by Tyler & Marslen-Wilson (1977) . In this model, the processor first computes a coreference relation between the cataphoric pronoun and NP1. However, in the NP1 incongruent conditions, the morphological mismatch between the pronoun and NP1 rules against this coreference relation. The model claims that processing difficulty in these conditions occurs because structural syntactic strategies support the NP1 assignment analysis, but morphological information is inconsistent with this.
A second type of model that can account for our data is a modular model in which morphological information is delayed to the second stage of anaphoric processing. This type of model assumes that the processor works in two stages. During the initial stage of processing, the processor adopts a single coreference relation, relying only on structural syntactic restrictions on coreference relations and structural syntactic strategies for pronoun assignment.
This initial syntactic analysis is independent of non-structural, lexical syntactic properties of pronouns and noun phrases such as gender, number, animacy and case, as well as non-syntactic sources of information such as semantics and selectional restrictions. Although these lexical properties may well be activated at the same time or even before syntactic coreference relations are established, the important point is that the processor cannot use them for the purpose of pronoun resolution until it has established an initial coreference relation on the basis of structural syntactic information only. In other words, non-structural syntactic information is used during the second stage of anaphoric processing. Disruption in this type of model occurs when the processor discovers that its initial analysis is inconsistent with non-structural information and it has to revise the initial analysis.
Clearly, this type of model is very similar in spirit to the one proposed by Cowart and Cairns (1987) . The only (though important) difference is that Cowart and Cairns' model claims that structural syntactic and lexical syntactic information are used similarly, during the first stage of processing. By contrast, the model we have proposed claims that the processor uses these sources of information in different ways, that is, structural syntactic information is used immediately, whereas use of lexical syntactic information is delayed. (7) 289 (6) 235 (6) 321 (7) 476 (12) NP1 incongruent 243 (5) 361 (7) 297 (7) 252 (6) 319 (7) 486 (12 (9) 336 (9) 342 (12) 440 (16) 1035 (35) Total times: NP1 congruent 345 (8) 518 (11) 387 (10) 324 (9) 435 (10) 581 (15) NP1 incongruent 384 (10) 561 (13) 465 (13) 377 (10) 453 (11) 601 (15) __________________________________________________________________________________________________ Note. First-pass and total times are reported in ms, first-pass regressions as the percentage of saccades leaving the region to the left after a first-pass fixation. Standard errors are in parentheses. Means for Experiment 2 ____________________________________________________________________________________________________________________ region ___________________________________________________________________________________ 1 2 3 4 5 6 7 When he was at the party, the boy cruelly teased the girl during the party games. When she was at the party, the girl cruelly teased the boy during the party games. When she was at the party, the boy cruelly teased the girl during the party games. When he was at the party, the girl cruelly teased the boy during the party games. When I was at the party, the boy cruelly teased the girl during the party games. When I was at the party, the girl cruelly teased the boy during the party games. ____________________________________________________________________________________________________________________ First-pass reading times:
NP1 congruent 293 (7) 697 ( (17) 388 (11) 425 (12) 357 (12) 498 (14) 1569 (53) Total times: NP1 congruent 409 (11) 996 (24) 478 (13) 451 (11) 397 (11) 480 (13) 1036 (21) NP1 incongruent 459 (13) 1052 (28) 571 (16) 513 (15) 415 (12) 531 (15) 1071 (24) NP1 new referent 336 (10) 1016 (25) 516 (15) 480 (13) 403 (13) 494 (13) 1033 (21) ____________________________________________________________________________________________________________________ Note. First-pass and total times are reported in ms, first-pass regressions as the percentage of saccades leaving the region to the left after a first-pass fixation. Standard errors are in parentheses. (27) 575 (19) 492 (16) 393 (15) 550 (21) 854 (31) ____________________________________________________________________________________________________________________ Note. First-pass and total times are reported in ms, first-pass regressions as the percentage of saccades leaving the region to the left after a first-pass fixation. Standard errors are in parentheses. When he/she was off work, the barman pestered the waitress all the time.
When she/he was off work, the waitress pestered the barman all the time.
When he/she arrived, the chairman recognised the mayoress at once.
When she/he arrived, the mayoress recognised the chairman at once.
When he/she was fed up, the boy visited the girl very often.
When she/he was fed up, the girl visited the boy very often.
When he/she was talking, the policeman noticed the call-girl at the end of the street.
When she/he was talking, the call-girl noticed the policeman at the end of the street.
When he/she was nearby, the boy saw the landlady in the park.
When she/he was nearby, the landlady saw the boy in the park.
When he/she was lost, the huntsman spotted the shepherdess in the forest.
When she/he was lost, the shepherdess spotted the huntsman in the forest.
When he/she was bad-tempered, the stableman ignored the duchess all day.
When she/he was bad-tempered, the duchess ignored the stableman all day.
When he/she was jealous, the businessman angered the manageress more than ever.
When she/he was jealous, the manageress angered the businessman more than ever. much.
When she/he was in residence, the princess annoyed the baron very much.
When he/she was introduced, the seaman shook the spinster by the hand.
When she/he was introduced, the spinster shook the seaman by the hand.
When he/she arrived, the master greeted the chambermaid kindly.
When she/he arrived, the chambermaid greeted the master kindly.
When he/she felt sad, the man hugged the woman gently.
When she/he felt sad, the woman hugged the man gently.
When he/she was present, the stunt man embarrassed the actress all the time.
When she/he was present, the actress embarrassed the stunt man all the time.
When he/she was depressed, the lord invited the duchess for a drink.
When she/he was depressed, the duchess invited the lord for a drink.
When he/she was around, the salesman helped the barmaid all the time.
When she/he was around, the barmaid helped the salesman all the time.
When he/she was near, the congressman approached the air hostess on the plane.
When she was near, the air hostess approached the congressman on the plane.
When he/she was in court, the knight trusted the countess most of all.
When she was in court, the countess trusted the knight most of all.
When he/she was poorly, the cameraman depressed the actress very often.
When she was poorly, the actress depressed the cameraman very often.
When he/she arrived, the policeman upset the lady with the story.
When she/he arrived, the lady upset the policeman with the story.
When he/she was appointed, the chairman bribed the mayoress shortly afterwards.
When she/he was appointed, the mayoress bribed the chairman shortly afterwards.
When he/she was fired, the deliveryman blamed the saleswoman for the mess.
When she/he was fired, the saleswoman blamed the deliveryman for the mess.
When he/she was close, the little boy recognised the teenage girl on the path.
When she/he was close, the teenage girl recognised the little boy on the path.
When he/she was retired, the lord visited the lady almost every day.
When she/he was retired, the lady visited the lord almost every day.
When he/she was abroad, the duke forgave the baroness for all the troubles.
When she/he was abroad, the baroness forgave the duke for all the troubles.
When he/she was discovered, the husband blamed the mistress straight away.
When she/he was discovered, the mistress blamed the husband straight away.
When he/she was busy, the groundsman avoided the cleaning lady as much as possible.
When she/he was busy, the cleaning lady avoided the groundsman as much as possible.
When he/she was twenty-one, the prince married the bride in the cathedral.
When she/he was twenty-one, the bride married the prince in the cathedral.
When he/she was annoyed, the general disliked the scullery maid very much.
When she/he was annoyed, the scullery maid disliked the general very much.
When he/she was in church, the vicar congratulated the sister about the charity work.
When she/he was in church, the sister congratulated the vicar about the charity work.
When he/she was banished, the wizard missed the witch a great deal.
When she/he was banished, the witch missed the wizard a great deal.
When he/she was angry, the man ignored the matron all the time.
When she/he was angry, the matron ignored the man all the time.
When he/she was distraught, the bishop visited the nun straight away.
When she/he was distraught, the nun visited the bishop straight away.
Experimental items from Experiment 2
When he/she/I was at the TV studio, the cameraman frequently distracted the actress during the difficult scene.
When he/she/I was at the TV studio, the actress frequently distracted the cameraman during the difficult scene.
When he/she/I was around, the salesman reluctantly helped the barmaid with the difficult work.
When he/she/I was around, the barmaid reluctantly helped the salesman with the difficult work.
When he/she/I was at work, the office boy secretly watched the businesswoman from behind the blinds.
When he/she/I was at work, the businesswoman secretly watched the office boy from behind the blinds.
After he/she/I discovered the robbery, the lord calmly assured the housemaid that the police would arrive soon.
After he/she/I discovered the robbery, the housemaid calmly assured the lord that the police would arrive soon.
Before he/she/I got on the plane, the gentleman anxiously told the airhostess about the difficult situation.
Before he/she/I got on the plane, the airhostess anxiously told the gentleman about the difficult situation.
While he/she/I was in the queue, the man wearily told the lady to be patient.
While he/she/I was in the queue, the lady wearily told the man to be patient.
Before he/she/I signed the contract, the tradesman quickly advised the tradesman of the repairs that were required.
Before he/she/I signed the contract, the landlady quickly advised the landlady of the repairs that were required.
When he/she/I was in the cafe, the teenage boy bitterly criticised the teenage boy across the room.
When he/she/I was in the cafe, the young lady bitterly criticised the young lady across the room.
When he/she/I was in the ward, the boy quietly asked the matron about the injury.
When he/she/I was in the ward, the matron quietly asked the boy about the injury.
After he/she/I was appointed, the chairman secretly bribed the mayoress with a large sum of money.
After he/she/I was appointed, the mayoress secretly bribed the chairman with a large sum of money.
As he/she/I waited for the bus, the boy excitedly told the young mother about the holiday.
As he/she/I waited for the bus, the young mother excitedly told the boy about the holiday.
Whilst he/she/I arranged the saddles, the stableman correctly advised the lady that the horses were poorly trained.
Whilst he/she/I arranged the saddles, the lady correctly advised the stableman that the horses were poorly trained.
When he/she/I was at the camp, the Boy Scout greatly irritated the Girl Guide with stupid jokes.
When he/she/I was at the camp, the Girl Guide greatly irritated the Boy Scout with stupid jokes.
When he/she/I was in the shop, the man angrily instructed the girl to move out of the way.
When he/she/I was in the shop, the girl angrily instructed the man to move out of the way.
When he/she/I stayed at the castle, the baron intensely annoyed the princess at each meal.
When he/she/I stayed at the castle, the princess intensely annoyed the baron at each meal.
After he/she/I discovered the papers, the spokesman calmly notified the woman that action would be taken.
After he/she/I discovered the papers, the woman calmly notified the spokesman that action would be taken.
When he/she/I arrived at the building site, the foreman hastily greeted the woman near the site office.
When he/she/I arrived at the building site, the woman hastily greeted the foreman near the site office.
While he/she/I was in the pub, the barman continually pestered the waitress about the empty glasses.
While he/she/I was in the pub, the waitress continually pestered the barman about the empty glasses.
When he/she/I was at the restaurant, the guy carefully avoided the young woman near the bar.
When he/she/I was at the restaurant, the young woman carefully avoided the guy near the bar.
When he/she/I was at the carnival, the young boy happily followed the cheerleader in the parade.
When he/she/I was at the carnival, the cheerleader happily followed the young boy in the parade.
While he/she/I was at the farm, the young father laughingly watched the girl in the hayloft.
While he/she/I was at the farm, the girl laughingly watched the young father in the hayloft.
After he/she/I was attacked, the young man unfortunately upset the maid with the story.
After he/she/I was attacked, the maid unfortunately upset the young man with the story.
While he/she/I was waiting nearby, the policeman suddenly noticed the schoolgirl outside the shop.
While he/she/I was waiting nearby, the schoolgirl suddenly noticed the policeman outside the shop.
When he/she/I was in the kitchen, the butler harshly questioned the governess about the theft.
When he/she/I was in the kitchen, the governess harshly questioned the butler about the theft.
Whilst he/she/I was outside the church, the bridegroom finally persuaded the woman that the good weather would hold.
Whilst he/she/I was outside the church, the woman finally persuaded the bridegroom that the good weather would hold.
When he/she/I was in the dining room, the master quietly informed the chambermaid about the incident.
When he/she/I was in the dining room, the chambermaid quietly informed the master about the incident.
As he/she/I arrived at the school, the young lad cheerily greeted the headmistress in the corridor.
As he/she/I arrived at the school, the headmistress cheerily greeted the young lad in the corridor.
When he/she/I was at the party, the boy cruelly teased the girl during the party games.
When he/she/I was at the party, the girl cruelly teased the boy during the party games.
When he/she/I was at the prize ceremony, the actor warmly congratulated the actress on the award.
When he/she/I was at the prize ceremony, the actress warmly congratulated the actor on the award.
Once he/she/I arrived at the flats, the landlord politely asked the housewife about the mess in the garden.
Once he/she/I arrived at the flats, the housewife politely asked the landlord about the mess in the garden.
When he/she/I was at the post office, the gentleman patiently helped the lady with the difficult form.
When he/she/I was at the post office, the lady patiently helped the gentleman with the difficult form.
Before he/she/I went home, the headmaster urgently contacted the mother by telephone.
Before he/she/I went home, the mother urgently contacted the headmaster by telephone.
As he/she/I walked down the street, the postman jovially greeted the elderly lady near the bank.
As he/she/I walked down the street, the elderly lady jovially greeted the postman near the bank.
As he/she/I went into the church, the vicar heartily thanked the young woman for the charity work.
As he/she/I went into the church, the young woman heartily thanked the vicar for the charity work.
Once he/she/I was out of the house, the fireman quickly informed the young mother of what had happened.
Once he/she/I was out of the house, the young mother quickly informed the fireman of what had happened.
While he/she/I watched the cricket match, the groundsman cordially assured the lady that it wouldn't rain.
While he/she/I watched the cricket match, the lady cordially assured the groundsman that it wouldn't rain.
As he/she/I stood in the playground, the schoolboy sneakily teased the schoolgirl about the latest gossip.
As he/she/I stood in the playground, the schoolgirl sneakily teased the schoolboy about the latest gossip.
As he/she/I arrived at the hospital, the young father confidently assured the nanny that there was nothing to worry about.
intensely.
After they/he were criticised, the brothers instantly despised the chairman intensely.
When he/they entered the wood, the sorcerer cautiously followed the wizards all the way.
When they/he entered the wood, the wizards cautiously followed the sorcerer all the way.
When he/they appeared, the king immediately greeted the boys very warmly.
When they/he appeared, the boys immediately greeted the king very warmly.
When she/they was released, the duchess eagerly betrayed the witches without any second thoughts.
When they/she were released, the witches eagerly betrayed the duchess without any second thoughts.
While he/they was around, the tradesman curiously questioned the schoolboys about the new shop.
While they/he were around, the schoolboys curiously questioned the tradesman about the new shop.
After she/they was finished, the housemaid frequently visited the spinsters for dinner.
After they/she were finished, the spinsters frequently visited the housemaid for dinner.
When he/they arrived, the salesman gratefully thanked the barbers straight away.
When they/he arrived, the barbers gratefully thanked the salesman straight away.
After she/they returned, the princess genuinely surprised the duchesses with the present.
After they/she returned, the duchesses genuinely surprised the princess with the present.
Before he/they departed, the nobleman cordially thanked the emperors for the invaluable help.
Before they/he departed, the emperors cordially thanked the nobleman for the invaluable help.
Before he/they entered the church, the vicar politely greeted the monks in the churchyard.
Before they/he entered the church, the monks politely greeted the vicar in the churchyard.
After she/they came in, the matron anxiously warned the ladies about the problems.
After they/she came in, the ladies anxiously warned the matron about the problems.
Until he/they moved, the newspaperman hardly ever saw the schoolmasters in the city centre.
Until they/he moved, the schoolmasters hardly ever saw the newspaperman in the city centre.
When he/they left the castle, the master always mistrusted the knights a great deal.
When they/he left the castle, the knights always mistrusted the master a great deal.
When she/they was nearby, the actress suddenly recognised the sisters at the corner of the street.
When they/she were nearby, the sisters suddenly recognised the actress at the corner of the street.
When he/they became enraged, the emperor brutally murdered the knights in the woods.
When they/he became enraged, the knights brutally murdered the emperor in the woods.
After she/they washed up, the waitress unceasingly pestered the barmaids about the mistakes.
After they/she washed up, the barmaids unceasingly pestered the waitress about the mistakes.
When he/they turned up, the stableman intensely annoyed the shepherds with the silly pranks.
When they/he turned up, the shepherds intensely annoyed the stableman with the silly pranks.
When she/they called in, the chambermaid hesitantly told the countesses about the strange noises.
When they/she called in, the countesses hesitantly told the chambermaid about the strange noises.
After she/they disembarked, the chairwoman cheerfully greeted the mayoresses with great pleasure.
After they/she disembarked, the mayoresses cheerfully greeted the chairwoman with great pleasure.
As she/they worked, the housemaid barely noticed the spinsters in the parlour.
As they/she worked, the spinsters barely noticed the housemaid in the parlour.
When she/they came closer, the policewoman suddenly noticed the schoolgirls in the street.
When they/she came closer, the schoolgirls suddenly noticed the policewoman in the street.
When she/they rang, the bride greatly confused the wives about the wedding.
When they/she rang, the wives greatly confused the bride about the wedding.
When he/they became irritated, the barman usually ignored the uncles completely.
